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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] In the electric power supply control unit which distributes the power which purchased power out of two 
or more electric power wholesalers, and was purchased to the power-requirements house of the number of 
arbitration The power purchase decision equipment which determines the electric power wholesaler and electric 
energy which are purchased according to the predetermined Ruhr out of said two or more electric power 
wholesalers, The electric power supply control unit equipped with the need control unit which compounds the 
stationary-energy-storage equipment which stores power, the power determined with said power purchase 
decision equipment, and the power which said stationary-energy-storage equipment generates or absorbs, and 
transmits electricity to said each power-requirements house. 

[Claim 2] It is the electric power supply control unit with which it has the measuring device which measures the 
operating status and power consumption of a power consumption facility of said power-requirements house in the 
electric power supply control unit of claim 1, and a difference is compensated using stationary-energy-storage 
equipment when said need control unit has a difference in the power consumption of the consumer who assumed 
beforehand, and actual power consumption. 

[Claim 3] It is the electric power supply control unit to which the power transmission power to each consumer is 
changed by performing the switching action of the switch inserted in the serial between the power-transmission- 
and-distribution facilities to a consumer when there was a difference in the power consumption of the consumer 
who assumed said need control unit beforehand with said measuring device in the electric power supply control 
unit of claim 2, and actual power consumption and it is measured. 

[Claim 4] It is the electric power supply control unit which determines the electric energy purchased in the range 
which can maintain the quality which defined the quantitive index which shows quality and was beforehand 
defined to each consumer in said power quality index about the power with which a consumer receives said power 
purchase decision equipment in the electric power supply control unit of claim 3. 

[Claim 5] It is the electric power supply control unit to which the power which transmits electricity to the power- 
requirements house of each [ the range which can maintain the quality which defined the quantitive index which 
shows quality and was beforehand defined to each consumer in said power quality index about the power with 
which a consumer receives said power purchase optimization equipment in the electric power supply control unit 
of claim 3 ] is changed. 

[Claim 6] It is the electric power supply control unit which is equipped with the demand forecast equipment which 
predicts the electric energy which each consumer consumes at this time and the future time in the electric power 
supply control unit of claim 5, and determines the electric energy to be purchased in the future based on the power 
requirements which predicted said power purchase decision equipment with said demand forecast equipment at 
the time. 

[Claim 7] The supply conditions-of-contract database which memorizes the power contract of supply contracted 
with each consumer in the electric power supply control device of claim 6, It has the power purchase condition 
database which memorizes the power purchase contracted with the contractor, each electricity sales to utilities - 
said need control unit It is the electric power supply control unit which controls a consumer's power consumption 
in the range in which a need control unit maintains the minimum power quality to each consumer when [ each ] 
total of the power supply to each consumer breaks said power purchase conditions at the time. 
[Claim 8] the electric power supply control unit of claim 7 - setting - said need control unit - each time - setting 
- total of the power supply to each consumer - said electricity sales to utilities ~ the case where conditions of 
contract are broken - said stationary-energy-storage equipment - using - electricity sales to utilities - the 
electric power supply control unit which reduces the amount of violations of a contract. 
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[Claim 9] It is the electric power supply control unit which controls a consumer's power consumption in the range 
which maintains the minimum power quality to each consumer when violation of a sales contract is not canceled, 
even if said stationary-energy-storage equipment is used for said need control unit in the electric power supply 
control unit of claim 8. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention - the control system of electric power system — starting - especially, two 
or more electricity sales to utilities - power is purchased from a contractor and it is related with the electric power 
supply control unit which supplies the optimal power to two or more consumers. 
[0002] 

[Description of the Prior Art] When the power value used becomes that a contract demand value is likely to be 
exceeded by the electric power system to which the power load containing the air conditioner indicated by JP,7- 
143670,A as a conventional technique which adjusts and supplies electric power system was connected, there is a 
demand locking device which restricts use of power. Load control which the contents of operation of an air 
conditioner are changed according to overpower, and does not spoil the amenity with this conventional technique 
is carried out. 
[0003] 

[Problem(s) to be Solved by the Invention] The above-mentioned conventional technique is the load control at the 
time of turning on a need side and thinking only of one consumer to the last, and is aimed only at the air 
conditioner in the purpose of taking the amenity into consideration also for a controlled system. 
[0004] If controlling power requirements by carrying out load control on the other hand sees from a viewpoint of 
the target load leveling, load control with as a whole more more nearly optimal carrying out cooperative control of 
two or more consumers collectively is realizable. For example, if the internal adjustment of the required electric 
energy can be carried out among consumers, the electric energy which carries out joint purchase should be able to 
be reduced. Such cooperative control is not realizable with the above-mentioned conventional technique. 
[0005] a premise [ supply / by one specific electric power wholesaler (electric power supply entrepreneur) / if it 
sees from the position of the consumer of power / as for the above-mentioned conventional technique / power ] — 
carrying out - **** - two or more electricity sales to utilities - the case where a contractor exists - which 
electricity sales to utilities - selection whether to purchase power from a contractor cannot be made, this point — 
each consumer - respectively — independent - electricity sales to utilities - there is a problem that it is difficult 
to build the system of choosing a contractor, in addition, the electricity sales to utilities as used in this 
specification - the entrepreneur is named the contractor generically for selling power, such as a power producer, a 
power transmission entrepreneur, and a power distribution entrepreneur. Moreover, the entrepreneur who deals in 
the power which had and stored stationary-energy-storage equipment also includes. 

[0006] The purpose of this invention is to offer an electric power supply control unit which chooses the optimal 
electric power wholesaler, when two or more generation-of-electrical-energy contractors who the whole 
consumer's cooperative control performs load control which was being performed according to the individual to 
the consumer, and perform an electric power supply exist. 
[0007] 

[Means for Solving the Problem] In the electric power supply control unit which distributes the power which 
purchased power out of two or more electric power wholesalers, and purchased the electric power supply control 
unit to the power-requirements house of the number of arbitration in this invention in order to attain the above- 
mentioned purpose The power purchase decision equipment which determines the electric power wholesaler and 
electric energy which are purchased according to the predetermined Ruhr out of two or more electric po wer 
wholesalers, It considers as a configuration equipped with the need control unit which compounds the stationary- 
energy-storage equipment which stores power, the power determined with power purchase decision equipment, 
and the power which stationary-energy-storage equipment generates or absorbs, and transmits electricity to said 
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each power-requirements house. In addition, the electric power supply control device in this invention is called a 

community power pool, and the following examples explain it. 

[0008] 

[Embodiment of the Invention] Hereafter, the 1 st example of this invention is explained. Drawing 1 shows the 
outline of this invention. The community power pool 102 is located between electric power wholesaler 101 -a of 
the number of arbitration - 101-n, consumer 103-a of the number of arbitration - 103-m, purchases power with the 
power- transmission-and-distribution facility 111, and supplies power to a consumer with the power-transmission- 
and-distribution facility 113. The community power pool 102 is equipped with the power purchase decision 
equipment 106 to determine and which should purchase power from which electric power wholesaler or to which 
consumer the purchased power should be distributed how, and the need control unit 107 to determine. A 
communication equipment 121 does not exchange information about the power price at the time of the 
communication link of the amount of purchased powers from a community power pool control unit to an electric 
power wholesaler or a power producer doing electricity sales to utilities, or volition transfer of power dealing, and 
is equipped with the communication device which does not illustrate an electric power wholesaler and a 
community power pool. A communication equipment 121 In addition, the communication link of the amount of 
purchased powers from a community power pool control unit to an electric power wholesaler, Or information 
about the power price at the time of a power producer doing electricity sales to utilities or volition transfer of 
power dealing is exchanged. Moreover, a communication equipment 122 transmits the amount of the power used 
for every facility in the consumer currently installed in the consumer side to a community power pool control unit 
for every fixed period. Or it uses in order to communicate the guidance which a consumer side should perform in 
order to tell a consumer the tariff unit price of the power to be offered several hours later with a community power 
pool control unit from now on or to make the present power toll still cheaper. 

[0009] The power purchased from an electric power wholesaler is determined by power purchase decision 
equipment 106 based on the contract of each consumer and a community power pool. Although various things can 
be considered to the performance index used with power purchase decision equipment 106, by this example, by 
showing the example of power-rates minimization explains. 

[0010] The power purchased from an electric power wholesaler 101 is determined by the contract of each 
consumer and the community power pool 102 with power purchase decision equipment 106. Decision of the 
electric energy which should once be purchased determines the electric energy and the purchase place which 
should be purchased so that a performance index may become min out of the various menus of the power rates 
which each **** contractor offers. As an example of a performance index, power-rates minimization is typical. 
Stationary-energy-storage equipment 108 can perform absorption or generating of effective power, reactive 
power, or both. It becomes the power which stationary-energy-storage equipment 108 absorbs or generates, and 
the purchased power and the power with which the sum total is transmitted to a consumer. 

[001 1] The once purchased power is distributed to each consumer through the need control unit 107. In allocation, 
a performance index is set up beforehand and optimal allocation is performed. Although there are too various 
things in the performance index of allocation, unless it forms the index said to the power distributed as quality and 
a contract is infringed from what only prevents an overcurrent, by the simple thing, there is also a method of 
reducing power rates by demoting quality. 

[0012] Although there are various things as the implementation approach of the need control device 107, there is 
also the technique of forming stationary-energy-storage equipment in juxtaposition among [ other than the on-off 
control of the individual load used by the usual demand side management ] consumers. Stationary-energy-storage 
equipment 108 can perform receipts and payments of effective power, reactive power, or both. When taking only 
reactive power, it is the same as that of phase modifying equipment, and the electrical potential difference 
supplied to a consumer can be controlled. When also controlling effective power, it operates as an adjusting 
device in case excess and deficiency are in the purchased power. Furthermore, if the active filter function which 
operates as a power source for emergencies, and controls a higher harmonic wave is added when a momentary 
stop etc. occurs, it is possible to make it operate as power upgrading equipment. 

[0013] Drawing 2 shows the configuration of power purchase decision equipment 106. Power purchase decision 
equipment 106 consists of an conditions-of-contract database 209, and the amount decision equipment 202 of 
purchased powers and power order equipment 203. The electricity bill table 211 classified by time amount and 
each consumer's power receiving contract table 212 which are offered by the electric power wholesaler are 
contained in the conditions-of-contract database 209. The amount decision equipment 202 of purchased powers 
determines the electric energy purchased based on a consumer contract. Since each consumer's power receiving is 
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an ampere contract or a kilowatt contract under the treaty of the power receiving of this example, the maximum 
demand is computed from these values, and the purchase place which should be purchased so that an electricity 
bill may become min is determined, referring to the tariff table classified by time amount of the power rates which 
this and each **** contractor offer. The determined purchased power places an order with each electric power 
wholesaler for power through power order equipment 203. In addition, although the example of the ampere 
contract of a simple tariff precision classified by time amount or power receiving was shown here, a thing with 
these various contents of a contract is possible. 

[0014] Also when receiving transmitted electricity at the common electric light tariff of 100V or 200V as ordinary 
homes among consumers, it is possible, and it is possible also when receiving transmitted electricity as 6k V light 
and power. In a community power pool, the electrical potential difference of the power which installed the 
transformer and received transmitted electricity if needed is changed. Drawing 3 is the example, if the electrical- 
potential-difference classes of the power transmission and distribution from an electric power wholesaler differ, 
will change an electrical potential difference in a community power pool if needed, and will change supply 
voltage according to a consumer's needs. In addition, the electrical-potential-difference class of drawing 3 is an 
example to the last, and if all a consumer's receiving voltages are the same, it cannot be overemphasized that such 
a transformation facility is unnecessary. 

[0015] The once purchased power is distributed to each consumer through the bus-bar 130 for community power 
pool power receiving. The need control unit 107 controls the power distributed to each consumer. The 
implementation means approach to distribute is mentioned later. 

[0016] The power consumption upper limit violation shown in drawing 4 as a performance index of allocation 
optimization is shown in an example. 

[0017] In drawing 4 , time amount change of each consumer's consumption schedule power is shown. Although it 
is planned that the power consumption of A exceeds a power consumption upper limit between 13:00 and 14:00 in 
drawing 4 , the case where an upper limit is not exceeded is considered in all consumers 1 amount of total. If its 
attention is paid to Consumer A, there is the need of reducing power allocation to Consumer A with the need 
control unit 107, from 13:00 to 14:00 when excess occurs. On the other hand, there is no need of controlling the 
consumer according to individual from a viewpoint of all consumers' power consumption. Therefore, when the 
whole amount of power consumption upper limit violations is being made into the performance index, the control 
to a consumer is not generated. On the other hand, when total consumer power consumption exceeds an upper 
limit, allocation to each consumer is reduced based on each consumer's power receiving contract. The approach 
which may carry out an equipartition part and halts power transmission to each consumer one by one in time 
sharing may be used for this reduction. 

[0018] Drawing 5 shows the 1 implementation approach of the need control unit 107. In the example of drawing 
5 , by carrying out the enter end of each consumer's individual load shows how to reduce each consumer's power 
consumption, and the approach of reducing power consumption by changing the operating-command value of the 
load according to individual. Modification of the laying temperature of an air conditioner, modification of power 
consumption desired value of the latter approach, etc. are examples. 

[0019] Drawing 6 shows the another implementation approach of the need control unit 107. In the example of 
drawing 6 , a solid state switch is inserted in a serial among each consumer from the bus-bar for power receiving 
of a community power pool. Although this example shows the switch by the antiparallel connection configuration 
of a thyristor, power transmission can be turned on and off to a consumer per half cycle by this configuration. In 
addition, this serial switch is not limited to this example, and is interchanged using an inverter. - It flows in one 
direction. - A supply voltage can be changed without stopping the electric power supply to a consumer, if the 
circuit which carries out conversion into ac is adopted. 

[0020] Drawing 7 shows the another implementation approach of the need control unit 107. It is the approach of 
forming stationary-energy-storage equipment 108 in juxtaposition in the example of drawing 7 to the bus-bar 130 
for power receiving of a community power pool. Stationary-energy-storage equipment 108 can perform receipts 
and payments of effective power, reactive power, or both. In this example, receipts and payments of power are 
freely possible by inverter control. It is possible to control effective power and reactive power independently by 
the configuration by the inverter. When taking only reactive power, it is the same as that of phase modifying 
equipment, such as SVC, and the electrical potential difference supplied to a consumer can be controlled. When 
also controlling effective power, it operates as an adjusting device in case excess and deficiency are in the 
purchased power. Furthermore, if the active filter function which operates as a power source for emergencies, and 
controls a higher harmonic wave is added when a momentary stop etc. occurs, it is possible to make it operate as 
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power upgrading equipment. 

[0021] While carrying out joint purchase of the power which each consumer needs, in order to distribute power 
according to this example, performing the internal adjustment between consumers, while reducing the electric 
energy purchased as a whole, reduction of an electricity bill can be measured. Moreover, since a load is not 
restricted unless the whole consumer's need exceeds even if the electric energy of the consumer according to 
individual compares and it exceeds the conditions on a contract, there is effectiveness which interruption of an 
electric power supply does not generate. Moreover, by using stationary-energy-storage equipment as a need 
control unit, since it operates as a power source for emergencies when the case where excess and deficiency are in 
the purchased power, a momentary stop, etc. occur, the reliability of an electric power supply can be increased. 
Furthermore, if the active filter function which controls a higher harmonic wave is added to an inverter control 
circuit, it is possible to make it operate as upgrading equipment of power distributed to a consumer. 
[0022] Next, the detail of power purchase decision equipment 106 is explained using drawing 8 . Power purchase 
decision equipment 106 a consumer's amount of the power used, and the amount of the power used for every 
power consumption device in the consumer represented by the air-conditioner from a communication network 122 
With the information gathering equipment 201 and the information gathering equipment 201 which collect the 
information from a generation-of-electrical-energy contractor represented by the possible power supply which a 
generation-of-electrical-energy contractor shows to a list, a power dealing unit price, and the time amount which 
can be supplied through a communication network 121 The amount of power requirements of the present 
condition collected from the hysteresis database 204 which memorizes the collected information, and information 
gathering equipment 201, Or a consumer's power quality represented based on the amount information of power 
requirements in a hysteresis database at a frequency, an electrical potential difference, and the rate of a harmonic 
generation based on the conditions of contract about the power quality for every consumer in the power quality 
database 205 is changed. And a consumer's power consumption is changed. Based on the electric energy which 
was determined with the amount decision equipment 202 of purchased powers which computes the optimal 
electric energy which should actually be purchased, and its purchase place, the amount database 206 of power 
transmission which memorizes the information on the power consumption of the consumer after the above 
mentioned modification, and the amount decision equipment 202 of purchased powers and to purchase It consists 
of power order equipment 203 which places an order with each generation-of-electrical-energy contractor for 
power. 

[0023] Next, an example of the data stored in each database in drawing 8 is explained using drawing 9 . 901-903 
are examples of the data stored in the hysteresis database 204. Data are recording the power consumption for 
every the power consumption facility in a consumer, for example, air-conditioner need, and electric light need in 
each time of day for every consumer. In addition, 901 is Consumer's A hysteresis, 902,903 is Consumers' B and C 
hysteresis, and these are recording also about the total demand in a consumer. Fixed period are recording of the 
data of the format shown in 901 is carried out. Moreover, 904 is an example of the data storage of the power 
quality database 205. This example shows an example of the contract about an example of the contract about the 
electrical-potential-difference reference value for lessening power consumption, and power rates. For example, in 
the case of Consumer A, instead of lowering an electrical potential difference to day ranges with much power 
consumption to some extent generally, and demoting quality, a contract that a power toll may be decreased, and 
since many power is further consumed rather than a day-ranges band at Nighttime, an example which has made 
the cheap Nighttime tariff agreement of power rates is shown. On the other hand, in the case of Consumer B, it is 
an example of a contract which supplies many high power of quality at the day ranges using power, usually pays a 
tariff through a day, and always receives supply of the high power of quality. Moreover, 905 is the example of the 
amount database 206 of power transmission. This example shows the example which is recording the electric 
energy which transmits electricity within a certain period determined with the amount decision equipment 202 of 
purchased powers in order of start time, end time, and the amount of power transmission for every consumer. 
[0024] Next, each equipment in drawing 8 is explained to a detail. Information gathering equipment 201 collects 
the information represented through a communication network 121,122 by the generation-of-electrical-energy unit 
price of two or more generation-of-electrical-energy contractors, and the amount which can be generated, and the 
information represented by two or more system operating status and consumed electric power of a power 
consumption facility of a consumer. Such information is stored in the hysteresis database 204. 
[0025] Next, the detail of the amount decision equipment 202 of purchased powers is explained using drawin g 
10 . The amount decision equipment 202 of purchased powers A consumer's power quality, By the contract of the 
power quality correlation database 1003 between the entrepreneur and consumer who stores the count result in the 
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power quality correlation coefficient calculation equipment 1001 and the power quality correlation coefficient 
calculation equipment 1001 which compute a correlation with the amount of power transmission of a generation- 
of-electrical-energy contractor, this power quality correlation database 1003, and a consumer The minimum power 
quality according to each consumer is satisfied from the information on the power quality constraint database 
1004 which stores the data about constraint of the defined quality, the power quality correlation database 1003 
between an entrepreneur and a need person, and the power quality constraint database 1004. And in order to 
supply cheap power, it consists of each consumer separate shipment electrical quantity decision equipment 1002 
which amends total of each consumer's amount of demand need obtained from information gathering equipment 
201. First, it asks for the multiplier table which expresses with power quality correlation coefficient calculation 
equipment 1001 the relation at the time of receiving supply of power in 1 101 in drawing 1 1 from the rate of 
electrical-potential-difference stay and generation-of-electrical-energy contractor who show an example. Table 
1 101 is the generation-of-electrical-energy contractor to whom the axis of ordinate performed the consumer and 
the axis of abscissa supplied power, and the power which the generation-of-electrical-energy contractor 
transmitted expresses the sensitivity which shows the contribution to each consumer's power quality to the 
numeric value shown by O of front Naka. Although Table 1101 showed an example which made the index the rate 
of electrical-potential-difference stay, the network reliability index represented by the rate of a harmonic 
generation and the frequency average besides the rate of electrical-potential-difference stay may be used. In 
addition, even if it creates the sensibility table shown according to the individual to the index of these plurality 
1 101, it does not matter even if it creates one sensibility table to two or more indexes. Moreover, although Table 
1101 was a sensibility table about the electric energy which a generation-of-electrical-energy contractor transmits, 
it is also possible to ask for the relation between the value of the terminal voltage of a generation-of-electrical- 
energy facility of a generation-of-electrical-energy contractor and the rate of electrical-potential-difference stay 
between each consumer. 

[0026] Next, an example of data storage to the power quality constraint database 1004 is shown in 1 102. This is 
the same as that of the above mentioned power quality constraint database 205 almost. Although the constraint 
about the power quality for every consumer was shown in Table 1 102, it is also possible to transpose to the power 
quality constraint about quantity of electricity of the substation bus-bar which sends out power to each consumer 
whom the community power pool 102 has connected. An axis of abscissa expresses the time of day of a day, an 
axis of ordinate shows the value of each index, and, as for each graph in Table 1 102, the part of continuous tone 
shows an example of the range where the value of each index should exist. In addition, such a constraint is not the 
same through one year, and is possible also for having each season and a different constraint pattern for every day 
of the week. 

[0027] Next, the processing which power quality correlation coefficient calculation equipment 1001 performs is 
explained using drawing 12 . By this example, the effect each electric power wholesaler affects a consumer's 
power quality prepares assumption that linear approximation is possible, and explains it below. This relation is 
modeled by following (several 1). 
[0028] 
[Equation 1] 

Qualityi=ailxl+ai2 x2+--+ainxn — (several 1) However, Qualityi : Power quality index ain to Consumer i : 
Quality correlation coefficient xn of Consumer's i power quality, and the generation-of-electrical-energy 
contractor n : Generation-of-electrical-energy contractor n : several [ of the target generation-of-electrical-energy 
contractor ] — number of i= 1, — , mxonsumer 

m : although the formulization which carried out linear approximation of the count as shown in (several 1) in 
order to calculate at a high speed in a certain amount of precision was performed in a consumer's **** and this 
example, in order to calculate to a precision, it is also possible to use a complicated nonlinear equation. By 
processing 1201, the power quality index of electrical-potential-difference stay of each consumer of the fixed 
period past who collected from the hysteresis database 204, for example, the rate, the rate of a harmonic 
generation, etc. the electric power wholesaler, and the data of the amount of purchase of the point which the 
community power pool controller had purchased on that occasion are substituted for following (several 2). 
[0029] 

[Equation 2] F=g(P,V) 

However, g: Function F= (Fl, F2, — , Fm) 

P=(Pl,P2,~,Pn) 

V=(Vl,V2,~,Vn) 
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the Fixonsumer's i power quality index i= 1, --, electric energy that the mPi:generation-of-electrical-energy 
contractor j supplies Terminal voltage value of a generation-of-electrical-energy facility of the j=l — 
nVi:generation-of-electrical-energy contractor j j=l — n — the fixed period past here is possible also for reading 
the historical data of the period beyond it, or the period not more than it depending on the inclination of the load 
effect of an area, although it comes out enough in about one week. Next, a correlation with the generation-of- 
electrical-energy contractor who uses the least square method based on the data collected by 1201 in processing 
1202, and does to each consumer's power quality is searched for. In addition, since the reference of mouth-of-a- 
river ******, guide I to multivariate analysis, II. Morikita Shuppan, and 1973. has description at a detail, the 
correlation calculation approach using the least square method is not explained in full detail here. In addition, it 
goes into OO of drawing 11 which what was computed here mentioned above. 

[0030] The correlation computed by processing 1202 is stored in the power quality correlation database 1003 
between an entrepreneur and a consumer by processing 1203. In addition, in processing 1202, when two or more 
power quality indexes are assumed, it is necessary to carry out multiple-times operation of the processing of 
drawing 12 for every index. Moreover, although it asked for the correlation coefficient to the electric energy and 
the electric power wholesaler whom an electric power wholesaler transmits in the above example when searching 
for a correlation, it is also possible to ask for the power quality index of the electrical-potential-difference value of 
a facility of an electric power wholesaler and a consumer. 

[0031] Next, the processing which each consumer separate shipment electrical quantity decision equipment 1002 
performs is explained using drawing 13 . The purpose of each consumer separate shipment electrical quantity 
decision equipment 1002 is amending in the amount of power power transmission with which are satisfied of the 
minimum reliability based on the above mentioned contract [ in / for the amount of need which a consumer 
needs / each consumer ] based on the power quality correlation coefficient between the generation-of-electrical- 
energy contractor who asked with power quality factor calculation equipment, and each consumer. If there are few 
amounts of power power transmission amended from the amount of anticipation need mentioned above, the power 
purchased in the whole community power pool decreases, and it is effective in reducing the power cost as the 
whole. As an example of processing, as processing 1301 shows to (several 3) of the following first, a consumer's 
power quality, the electric energy which a generation-of-electrical-energy contractor supplies, and the terminal 
voltage value of a facility of a generation-of-electrical-energy contractor are formulized. In order to amend in the 
amount of power power transmission which satisfies the minimum reliability based on the above mentioned 
contract in each consumer who is the purpose in each consumer separate shipment electrical quantity decision 
equipment 1002 based on this formula, the performance index of (several 3) is set up. 
[0032] 
[Equation 3] 

m 

2 F j -* Min ... (J&3) 

i — 1 

[0033] In addition, the constraint at the time of solving (several 3) makes the value in the above mentioned power 
quality constraint database 1004 the constraint of each time of day. since the function of (several 4) is an 
assumption that linear approximation is possible — linear programming — using (several 3) — in order to solve, it 
asks for the changed linear relation of the facility terminal voltage of the changed part or the electric power 
wholesaler of the electric energy which differentiates (several 2) (several 4) and which makes like and each 
electric power wholesaler supplies with the variation of each consumer's power quality. 
[0034] 
[Equation 4] 
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[0035] this (several 4) - the electric energy finally distributed to each consumer will be determined. (Several 4) It 
has asked for inner sensitivity with power quality correlation coefficient calculation equipment 1001, and since it 
is stored in the power quality correlation database 1003 between an entrepreneur and a consumer, it creates the 
coefficient matrix for solving linear programming in processing 1301 using such information. Based on this result, 
a simplex method is used by processing 1302, and a solution is calculated. When judged with a solution not 
existing by processing 1302 by processing 1303, the constraint in the power quality constraint database 1004 is 
eased by processing 904. The step of this relaxation is decided beforehand. For example, it is as 5% of the 
constraint width of face of a basis is eased per time. When judged with a solution existing by processing 1303, this 
result is stored in the amount database 206 of power transmission by processing 1305, and it moves to processing 
with power order equipment 203. 

[0036] With power order equipment 203, the electric energy needed for the applicable time amount in the amount 
database 206 of power transmission is ordered from each electric power wholesaler through a communication 
network 121. 

[0037] Next, the detail of the need control unit 107 is explained using drawing 1414 . The amount control unit 107 
of need consists of facility control decision equipment 1401 and control activation equipment 1402, and the 
facility constant database 1403, the amount database 206 of power transmission, the hysteresis database 204, and 
the power quality constraint database 1004 accompany these equipments. About the example of the facility 
constant database 1403, it mentions later. In addition, it is as having described above about the amount database 
206 of power transmission, and the hysteresis database 204. 

[0038] Next, the detail of the facility control activation equipment 1401 in the need control unit 107 is explained 
using drawing 15 . When the power purchased from the electric power wholesaler who determined with power 
purchase decision equipment 106 in facility control decision equipment 1401 is made to actually flow into a 
network, the generating existence of the constraint violation for new facility operation is detected, and when 
constraint violation may occur, it aims at carrying out control for canceling violation in advance. In processing 
1501, the condition of the electric power system after power purchase is computed. Here, application software 
represented by alternating current anodizing process tidal-current count based on the electric energy purchased 
from the generation-of-electrical-energy contractor it was decided with the amount decision equipment 202 of 
purchased powers that would be the information in the facility constant database 1403 is carried out, and the 
existence of generating of the constraint violation about new power quality is detected. The data for carrying out 
alternating current anodizing process tidal-current count show the facility constant about the above mentioned 
facility constant database 1403, i.e., the transmission line of the network which a community power pool makes a 
controlled system, and a transformer. In this example, when it is a resisted part of each transmission line and a 
transformer facility, an inductive component, a capacitive component, and a transformer, it stores with the both- 
ends name of the transmission line which connects the tap ratio ( drawing 16 , 1601). Drawing 16 and 1602 
express each load for carrying out tidal-current count, i.e., a consumer's receipt conditions. It consists of electrical 
potential differences of the load of the effective power of a generator in case the dispersed-type power source with 
which each consumer is represented by IPP is introduced as an item of receipt conditions, a reactive power output, 
the effective power in each load, and reactive power, and each load bus-bar. 
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[0039] Next, the reliability index in the target network is computed in processing 1502. This processing detects 
the existence of new electrical-potential-difference quality violation and generating of a transmission-line 
overload in a list in the purchased-power plan for which it asked previously. This detection approach is computed 
by comparing with the tidal-current count result in processing 1501, and the value in the power quality constraint 
database 1004. When new constraint violation is not detected by processing 1503, it ends as it is. When constraint 
violation is detected, the control operation for canceling constraint violation is computed. As an example of the 
concrete violation dissolution actuation calculation approach of control, it is explained in detail at reference, 
B.Stott, E.Hobson, PowerSystem Security Control Calculations Using Linear Programming, I, and II.IEEE 
Trans.PAS, 97 (1978), and 1713-1731. 

[0040] When constraint violation dissolution actuation is computed based on the approach indicated by this 
reference and violation dissolution actuation exists by processing 1505, computed constraint dissolution actuation 
is performed by processing 1402. When constraint violation dissolution actuation does not exist, processing with 
return and this equipment is again repeated to equipment 202. 

[0041] An example of the information screen of the community power pool 102 is shown in drawing 17 . 1701 is 
an example of the community power pool 102 or the output screen of the information terminal currently installed 
in the consumer side through the communication network 122. The information about the electric energy which 
decreased when 1702 changed power quality, and 1703 are examples of the screen which displays the difference 
in the power quality after changing present power quality and power quality. It is possible to also display the 
frequency of the information except being displayed on 1701, for example, a local network, an electrical potential 
difference, and the rate of a harmonic generation. 

[0042] It becomes possible to perform power supply-and-demand control to which it is satisfied with of a 
minimum reliability index, and the amount of total demand in a control activation area serves as min by the 
community power pool of this invention shown above. 

[0043] Next, the 2nd example of the community power pool by this invention is explained using drawing 18 . It 
differs in that the community power pool control unit of drawing 1818 formed the amount prediction equipment 
1802 of need with which each consumer predicts the electric energy to which it consumes at this time and the 
future time as compared with the 1st example. With demand forecast equipment 1802, the amount of the power 
used in a time will be predicted based on the weather anticipation data in the weather anticipation database 1803 
in the future to the historical data in the hysteresis database 204, the need data in the current time collected with 
information gathering equipment, and a pan. 2001 in drawing 20 is an example of the data stored in the weather 
anticipation database 1803. In the weather anticipation database 1803, as shown in 2001, data, such as the data 
about the weather for every time of day, the weather, atmospheric temperature, humidity, intensity of radiation, 
natural beauty, and a wind force, are stored. 

[0044] The situation of prediction of the above mentioned amount of power requirements is explained using 
drawing 19 .1901 shows an example of need fluctuation, an axis of ordinate expresses the amount of need, and, as 
for the graph, the axis of abscissa expresses time amount. As shown in drawing 19 , as shown in 191 1, fine 
fluctuation of the amount of need generates the amount of power requirements at the time of predicting with 
change of time amount, in order to predict at intervals of dozens of minutes from several minutes. Since it is 
meaningless, predicting even a changed part as shown in 191 1 computes the moving average deviation during the 
time of day TO of the period of the fixed range from current time Tl, and it makes the amount of need equivalent 
to this moving average deviation applicable to prediction by this example. Transition of the track record data 
which computed and corrected the moving average serves as a thick wire in drawing 4 . Moreover, the amount 
prediction result of need in time of day Tl is set to 1902. 

[0045] The detail which calculates the amount of need is explained using drawing 21 by the above approach. T is 
read from the database inputted or set up by processing 2101 at the prediction time. Based on the data, past need 
historical-data L (i) is read rather than T by processing 2102 at the M-N time. Next, the counter variable TT is 
initialized by processing 2103. processing 2104 — a basis [ data / at Counter TT to the Past N time ] — a time — TT 
— it can set — need — an amount — it asks for moving average deviation L 1 (TT). A counter is updated by 
processing 2105 at the next time at the 1 time, and processing 504 or later is repeated until a counter is set to T. If 
a counter is set to T by processing 2106, the factor value which affects the amount of need and the amount of need 
of the past for which the following regression was asked by processings 2102-2106 by processing 2107 will be 
assigned. 
[0046] 

[Equation 5] L - - alxl+a2 x2+--+anxn, however an: — multiplier xn: of regression - based on the result of 
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****** which affects need, the least square method is used by processing 2108, and it asks for a regression 
coefficient an, and asks for the prediction type in time of day T. The amount of need in time of day T is predicted 
based on the data of the weather anticipation database 1803 by processing 2109 at the last. 
[0047] It becomes possible to perform power supply-and-demand control to which it is satisfied with of a 
minimum reliability index, and the amount of total demand in a control activation area serves as min by the 
community power pool of the 2nd example of this invention shown above with high precision. 
[0048] Next, the 3rd example of the community power pool by this invention is explained, the 3rd example of the 
community power pool of this invention — the amount optimization equipment 106 of purchased powers — 
electricity sales to utilities — the supply conditions-of-contract database 2201 which memorizes the power contract 
of supply which the community power pool has contracted with each consumer in case the amount of power 
purchase from a contractor is determined, and each electricity sales to utilities — it has the power purchase 
condition database 2202 which memorizes the power purchase contracted with the contractor, and has purchased- 
power decision equipment 1202 which determines the amount of power purchase based on these contracts. The 
detail of the amount decision equipment of power purchase in the 3rd example is explained using drawing 22 . 
With each consumer separate shipment electrical quantity decision equipment 1 002, the data in the above 
mentioned supply conditions-of-contract database 2201 and the power purchase condition database 2202 
determine the amount of power transmission according to each consumer based on said conditions of contract. An 
example of the data stored in these databases is shown in drawing 23 .2301 is an example of the contract which a 
community power pool contracts with a consumer, and a community power pool concludes beforehand the 
contract represented by an electric-energy contract-of-supply pattern and the electricity bill contract pattern for 
every consumer. 2302 shows an example of the pattern of the contract which a community power pool contracts 
with a generation-of-electrical-energy contractor. The contract represented by an electric-energy purchase pattern 
or the electricity bill contract pattern like [ this ] 2301 is beforehand concluded between a community power pool 
and an electric power wholesaler. Next, the detail of processing in each consumer separate shipment electrical 
quantity decision equipment 1002 in the 3rd example is explained using drawing 24 . It asks for the total of the 
power amount required from a consumer which led the communication network in processing 2401. Next, it asks 
for each electric power wholesaler's output bound sum (amount which can be purchased by the community power 
pool). In processing 2403, the value calculated by processing 2401 and processing 2402 is compared, when there 
are few amounts which can be purchased, a message is outputted by processing 2405, and processing is taken over 
to the need control unit 107. 

[0049] Since it is necessary to refuse the electric power supply from some electric power wholesaler when there 
are many amounts which can be purchased, allocation count of the amount of purchase is performed. By 
processing 2004, when all electric power wholesalers are equal to the bound value which can be purchased, 
processing 2407 performs the amount allocation count of purchase. When that is not right, an error message is 
outputted by processing 2406 and processing is taken over to the need control unit 107. In the amount allocation 
computation 2407 of purchase, the economic load dispatching which transposes to the above mentioned electric 
contract tariff pattern with which the generation-of-electrical-energy contractor has presented the fuel cost 
indicated by reference, Yasuji Sekine, Junichi Toyoda, wood Muneaki, Yasuo Serizawa, the Hasegawa ****, 
electric-power-system engineering . Corona Publishing, and 1979., and performs count is used. It judges whether 
the electric power wholesaler who exceeds delivery and an output upper limit exists this result in processing 2408. 
When an output upper limit violation contractor exists, in order to stick an output over-upper-limit fault 
generation-of-electrical-energy contractor on a upper limit by processing 2409, to remove for purchase and to 
continue output reallocation, it returns to processing 2404. When the electric power wholesaler who judged the 
existence of an output lower limit excess generation-of-electrical-energy contractor by processing 2410, and did 
output minimum violation when that was not right exists, it returns to processing 2404 by making applicable to 
allocation the electric power wholesaler who had become with upper limit **** until now. When that is not right, 
since it means that all electric power wholesalers were settled in the output constant lower limit, processing with 
this equipment is ended. 

[0050] Next, the need control unit 107 in the 3rd example of this invention is explained. The need control unit 107 
in the 3rd example consists of the need minimum power quality calculation equipment 2701, facility control 
decision equipment 1401, control activation equipment 1402, the facility constant database 1403, an amount 
database 206 of power transmission, a hysteresis database 204, and a power quality constraint database 1004, as 
shown in drawing 25 . With the need minimum power quality calculation equipment 2501, when an error message 
occurs in processings 2405 and 2406 with the amount optimization equipment 106 of power purchase, it operates. 
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A part for the excess and deficiency of a power supply is made to reflect in quality, or it reduces the amount of 
need by lowering a consumer's load electrical potential difference, a consumer's load electrical potential difference 
is raised and a consumer's amount of need is made to increase here, when there are few amounts of supply 
voltages, for example, when the amount of supply voltages is superfluous. This limit is computed with equipment 
2501 and this result is saved in the power quality constraint database 1004. Next, the detail of processing with the 
need minimum power quality calculation equipment 2501 is explained using drawing 26 . First, the quality change 
index of making it changing by processing 2601 is set up. Next, by processing 2602, the unit width of face q to 
change is determined. For example, the quality index to change is made into an electrical potential difference, and 
the unit width of face is made into 1%. Next, the initial value Q of a quality index is set up by processing 2603. 
Based on this value, the control equipment for changing a quality index by processing 2604 is chosen. This 
selection approach is possible also for determining the control equipment of the class of arbitration using the 
optimization technique which chooses that device and amount of modification, or was explained in the 1st 
example manually. Next, simulation at the time of operating the control equipment chosen by processing 2604 by 
processing 2605 is carried out, and it judges whether the result is appropriate. For example, when a quality index 
is an electrical potential difference, as shown in drawing 27 , an electrical-potential-difference-load rise curve is 
computed like 2701 and 2702 before and after control implementation. When the difference 2703 of the maximum 
stress dose in this case is the less than threshold decided beforehand, for example, 10%, even if it demotes quality, 
it judges with it being appropriate, and if it is a value beyond it, it will judge with it being unsuitable for demoting 
quality. When this decision may be performed by processing 2606 and quality may be changed further, control- 
equipment selection at the time of changing this quality further by processing 2607 is carried out. When that is not 
right, the power quality after modification obtained in the control result of 1 time ago is stored in a power quality 
constraint database. 

[0051] The processing after need minimum power quality calculation equipment 2501, facility control decision 
equipment 1401, and control activation equipment 1402 are the same as that of the 2nd example. 
[0052] By using the community power pool in the 3rd example of this invention shown above, it becomes possible 
to perform power supply-and-demand control to which it is satisfied with of a minimum reliability index, and the 
amount of total demand in a control activation area serves as min by low cost. 

[0053] Next, the 4th example of this invention is explained using drawing 28 . In this example, it is the example in 
which the dispersed-type power source 2801 is installed in the community power pool. Since it is cheap, the 
cheaper electric power supply of the supply voltage from a dispersed-type power source becomes possible rather 
than it generally purchases from a power producer. Total of the amount of generations of electrical energy of the 
dispersed-type power source which a community power pool owns and which can be supplied is calculated, and 
the power which transmits electricity to a consumer with a need control unit for the value which deducted the 
power which can be supplied from a dispersed-type power source from the amount of generations of electrical 
energy of a purchase schedule with the amount optimization equipment of power purchase in the 2nd to 4th 
example is controlled. By using the 4th example of the community power pool control approach of this invention 
shown above, and equipment, a minimum reliability index is satisfied and it enables power rates to perform cheap 
power supply-and-demand control. 

[0054] As mentioned above with the community power pool control approach and equipment of this invention 
The information gathering equipment which collects the information from the amount of the power used and 
generation-of-electrical-energy contractor for every power consumption device in a consumer, A consumer's 
power quality represented at a frequency, an electrical potential difference, and the rate of a harmonic generation 
based on the conditions of contract about the power quality for every consumer in an conditions-of-contract 
database based on the amount of power requirements of the present condition collected from information 
gathering equipment is changed. The optimal electric energy which should change a consumer's power 
consumption and should actually be purchased, and the amount decision equipment of purchased powers which 
computes the purchase place, When the electric energy which was determined with said amount decision 
equipment of purchased powers and to purchase is purchased The existence of an index which newly breaks the 
contract in said conditions-of-contract database within the consumer to whom a community power pool control 
device makes power applicable to supply is detected. When there is this violation and a community power pool 
controls a controllable facility Since it has a need control unit for supplying the power which fulfills minimum 
power quality to each generation-of-electrical-energy contractor based on the amount of purchased powers of the 
amount decision equipment of power purchase equipped with the facility control director aiming at canceling said 
violation, and said equipment A minimum power quality index is satisfied, and the amount of total demand in a 
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control activation area serves as min, and it enables power rates to perform cheap power supply-and-demand 

control. 

[0055] 

[Effect of the Invention] When two or more generation-of-electrical-energy contractors who the whole consumer's 
cooperative control performs load control which was being performed according to the individual to the 
consumer, and perform an electric power supply by the above configuration exist, the community power pool 
which is the control system which chooses the optimal electric power wholesaler can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h 0W s the word which can not be translated. 
3. In the drawings, any words are not translated. 
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